Cyclosporine A-induced hypertension in SHR and WKY: role of the sympatho-adrenal system.
1. Cyclosporine A induced a highly significant additional increase in blood pressure in spontaneously hypertensive rats (SHR) and elevated clearly the blood pressure in the genetically related normotensive controls, Wistar-Kyoto (WKY) rats, after both single (i.v.) and long-term administration (oral). 2. Acceleration of rise in blood pressure by cyclosporine is caused by sympatho-adrenal activation. Evidence for this mechanism of action came from the following pharmacological interventions: After chemical sympathectomy with 6-hydroxydopamine increase in blood pressure by cyclosporine was significantly reduced. Depletion of catecholamine stores by reserpine also diminished significantly the cyclosporine induced hypertension. Selective alpha1-adrenergic receptor blockade by prazosin blunted acute hypertension induced by cyclosporine. 3. Norepinephrine concentrations in the spleen of both WKY and SHR were reduced by long-term administration of cyclosporine. In the kidneys of WKY rats the level of norepinephrine was decreased but increased in the kidneys of SHR after long-term administration of cyclosporine. 4. Also the immunosuppressive agent FK506 with a macrolide-like structure induced acute hypertension in normotensive rats. The hypertensive effect was blunted by the vasoselective calcium channel blocker felodipine. 5. It is concluded that immunosuppressive agents like cyclosporine or FK506 activate the sympatho-adrenal system in normotensive and genetically hypertensive rats, thereby inducing hypertension. The mechanism of action may contribute to the hypertension seen in patients treated with cyclosporine after transplantation of heart, kidney or liver.